PHASE 
DETECT 


UP 
3 


DN 


10 


3 



FIG. 1 



CHARGE 
PUMP 

12 



V, 



CTL 



vco 

14 



COUNTER 



16 



21 
20 



PRIOR ART 



IN FREQ 



UP 




PRIOR ART 



FIG. 2 



FREQ 
SHIFT 





I 

o 

I 

Ll_ 
LU 



